S1 -Synthesis of the Polymers
-Schematic synthesis of Terpolymer Electronic Supplementary Material (ESI) for Soft Matter. This journal is © The Royal Society of Chemistry 2018
The synthesis of "Terpolymer", the copolyether based on a 33/33/33 molar ratio of 1,5-dibromopentane, 1,7-dibromoheptane, and 1,9-dibromononane and a 50/50 molar ratio of 1-(4-hydroxyphenyl)-2-(2-methyl-4-hydroxyphenyl)ethane (MBPE) and 1-(4-hydroxyphenyl)-2-(2-chloro-4-hydroxyphenyl)ethane (ClBPE) was based on that in ref. 2 and is shown schematically in Figure S1 . The polymer was synthesised by liquid-liquid phase transfer-catalysed polymerisation. The polyetherifications were carried out under nitrogen atmosphere at 80 °C in an odichlorobenzene/10 N aqueous NaOH mixture (10-fold molar excess of NaOH versus phenol groups) in the presence of TBAH (40 mol% of the phenol groups) as the phase-transfer catalyst. The molar ratio of nucleophilic to electrophilic monomers was in every case 1.0/1.0. After 24 hours of reaction, the organic and aqueous layers were diluted with chloroform and water, respectively. The organic layer was separated and washed several times with water, dilute HC1, and finally with water. The polymer was separated by precipitation into methanol. The yields were always higher than 90%. The polymer was purified by successive precipitation from chloroform solution into acetone, from tetrahydrofuran solution into water, and finally from chloroform solution into methanol, to yield a white fibrous precipitate. The non-crystallisable polymers separated as a viscous gum. M n,GPC = 1.76×10 4 ，M w /M n = 1.5. 69, 6.72, 6.82, 6.84, 6.92, 7.02, 7.04, 7.09, 7.11 (H, . Figure S3 -Schematic synthesis of Copolymer.
The synthesis of "Copolymer" was based on the same method. The difference is that the polyetherification was carried out with a 50/50 molar mixture of 1,5-dibromopentane, and 1,7-dibromoheptane, and a 50/50 molar mixture of MBPE and CLBPE as reagents. 
S3 -Additional POM Images of the Polymers
The optical textures of Terpolymer were investigated by polarised optical microscopy (POM) using an Olympus BX50 Microscope fitted with a Mettler FP82 HT hotstage. As discussed in the main text, after slow cooling the sample (0.1 °C/min) from the isotropic phase to room temperature, a grainy optical texture was observed in both N and N tb phases ( Figure S7a) . After shearing the polymer between the glass plates at room temperature, a striped texture was observed ( Figure S7b) . The striping, which runs perpendicular to the shear direction and the chain axis, was also observed in the N phase, but to a lesser extent. This suggests it is the "banded texture" rather than the rope-like texture of the N tb phase. A fresh sample was prepared by shearing molten Terpolymer over a glass surface with the blade of a scalpel. This improved alignment along the shear direction ( Figure S4c ). 
S4 -3D Sample Mapping for Birefringence Calculations
The birefringence of a Terpolymer thin film (on glass) was investigated by determining the retardation state of linearly polarised light as it exited the material. The measurements were performed using an Olympus BX50 microscope (with crossed polarisers), fitted with a U-CBE Berek compensator. In order to convert from retardation (Γ) to birefringence (∆n), the sample thickness (t) must be known (Γ=∆n•t). The thickness of the Terpolymer thin film was estimated using a self calibrating, Bruker Contour GT optical microscope, which can be used to produce a 3D map of the substrate surface (see Figure S8) . A groove was intentionally carved into the film to allow its thickness to be determined and also to mark the region investigated under the microscope. In the region that the retardation measurements were performed, the sample thickness was estimated to be 4.5 μm. 
S5 -Azimuthal Distribution of GIXRD Intensity

S5.1. Experimental intensity distribution
Azimuthal analyses of the 2D grazing incidence X-ray diffraction patterns of Terpolymer were conducted after converting the data into 1D plots. This was achieved by radially integrating the intensity inside a thin slice of the 2D pattern as shown in Figure S9 . In all cases the slice was centred on the radial point of maximum peak intensity, which varied with temperature (q ∝ 1/T). The angular range of the slice was 180 ° in all cases and progressed anticlockwise. 90 ° corresponds to the equatorial axis, while 0 and 180 ° correspond to the fibre axis and meridian ( Figure S9 ). Figure S9 -An example 2D GIXRD pattern of Terpolymer and the azimuthal slice used to obtain the corresponding 1D intensity plot. The intensity inside the slice was integrated radially for each azimuthal angle and an appropriate background was subtracted. Azimuthal angle increases in the anticlockwise direction. The vertical dashed line and the solid horizontal line indicate the equator and meridian, respectively.
S5.2. -Ewald Sphere Correction of 1D Azimuthal Scans
The 1D GIXRD azimuthal profiles of Terpolymer were corrected for the curvature of the Ewald sphere by converting azimuthal angle (γ) to 'polar angle' (Ψ). From the geometric construction ( Figure S10 ) it can be seen that q z = qcos(γ)cos(β) = qcos(Ψ), therefore cos(Ψ)= cos(γ)cos(β), where 2β is the scattering angle. 
S6 -Cos 2
Fitting of IR Data
The orientational order parameter (S) of each vibrational mode was estimated using S=(K-1)/(K+2), where K=A || /A⟘ is the dichroic ratio. This form of K applies in the case that the polar direction of the IR beam runs approximately parallel to the sample alignment direction and beam polarity. However the sample was rotated incrementally through a 90 ° angle and so all modes were temporarily brought into near parallel alignment with beam polarity. To improve the accuracy of 'K' values, the amplitude of each peak was plotted against the sample orientation angle (θ 0 ) and then a cos 2 curve was fitted to the data (see Figure S11 ). The least squares fit to the data was performed using the formula:
, where 'E' is the cos 2 amplitude, ' ' compensates angular misalignment of the shear direction with the beam polarity, and 'c' is the baseline. The peak and trough of the fitted curve were taken as the values of A || and A⟘. The fitting was performed for all modes at each temperature. The magnitude of was fixed in each temperature increment. polymethylene symmetric wagging mode (at 25 °C). Diamonds correspond to measured data points, while the solid black line corresponds to the least squares fit of a cos 2 function.
